Oxidative stress and inflammatory response to printer toner particles in human epithelial A549 lung cells.
Reports on adverse health effects related to occupational exposure to toner powder are still inconclusive. Therefore, we have previously conducted an in vitro-study to characterize the genotoxic potential of three commercially available black printer toner powders in A549 lung cells. In these cell-based assays it was clearly demonstrated that the tested toner powders damage DNA and induce micronucleus (MN) formation. Here, we have studied the cytotoxic and proinflammatory potential of these three types of printer toner particles and the influence of ROS and NF-κB induction in order to unravel the underlying mechanisms. A549 cells were exposed to various concentrations of printer toner particle suspensions for 24 h. The toner particles were observed to exert significant cytotoxic effects in the WST-1 and neutral red (NR)-assays, although to a varying extent. Caspase 3/7 activity increased, while the mitochondrial membrane potential (MMP) was not affected. Particles of all three printer toner powders induced concentration-dependent formation of reactive oxygen species (ROS), as measured in the DCFH-DA assay. Furthermore, toner particle exposure enhanced interleukin-6 and interleukin-8 production, which is in agreement with activation of the transcription factor NF-κB in A549 cells shown by the electrophoretic mobility shift assay (EMSA). Therefore, it can be concluded that exposure of A549 lung cells to three selected printer toner powders caused oxidative stress through induction of ROS. Increased ROS formation may trigger genotoxic effects and activate proinflammatory pathways.